Kv1.1 expression in microglia regulates production and release of proinflammatory cytokines, endothelins and nitric oxide.
Potassium channels play an important role in microglial activation but their involvement in main functions of microglia including secretion of proinflammatory cytokines has remained uncertain. This study has revealed the specific expression of Kv1.1 in microglia both in vivo and in vitro. Kv1.1 immunoreactivity was localized in the amoeboid microglia in the rat brain between postnatal (P) day 1 (P1) and day 10 (P10); it was, however, progressively reduced with age and was hardly detected at P14 and P21 in ramified microglia, a derivative cell of amoeboid microglia. Following hypoxic exposure, Kv1.1 expression in amoeboid microglia was enhanced or induced in ramified microglia in more mature brain at P21 when compared with their matching controls. RT-PCR and Western blot analysis confirmed Kv1.1 mRNA and protein expression in murine BV-2 cells which was up-regulated by hypoxia or lipopolysaccharide (LPS) treatment; it was reduced significantly by dexamethasone. Neutralization with Kv1.1 antibody suppressed the expression and release of tumor necrosis factor-alpha, interleukin-1beta, endothelins and nitric oxide (NO) in LPS-activated BV-2 cells. It is concluded that Kv1.1, constitutively expressed by microglia, is elicited by hypoxia and LPS and this may be linked to production of proinflammatory cytokines, endothelins and NO.